Endogenous modulators of brain Na+,K(+)-ATPase at early postnatal stages of rat development.
The presence of endogenous modulators (peaks I and II) of synaptosomal Na+, K(+)-ATPase activity from adult rat cerebral cortex was previously suggested. In this study, the presence of such modulators at different postnatal stages of rat development was examined and their effect was tested on Na+, K(+)-ATPase activity. Synaptosomal membrane Na+, K(+)-ATPase activity was enhanced 20-30% by peak I and inhibited 70-75% by peak II obtained from 4-, 10-, 20- and 35-40-day-old rats. A fraction purified from peak II by anionic exchange HPLC (termed II-E) highly inhibits enzyme activity and behaves as a ouabain-like factor. Inhibitory activity of a 4-day-old II-E fraction proved higher than the corresponding fraction obtained from adult rats. Since expression of cerebral Na+, K(+)-ATPase has been shown to increase 10-fold during development whereas peak II concentration was observed to remain constant, and given the higher potency of purified neonatal II-E fraction, the effect of the latter may be greater at early postnatal stages of development than during adult life. It is suggested that the II-E fraction, which contains an ouabain-like factor, may play a role in neuronal development.